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Abstract 
The foreign investment has improved economic growth of Shandong in recent years, but more studies focus on the 
impact of foreign investment on the environment. The scale and industrial structure of foreign investment  are studied 
and there are no evidences the foreign investment over concentrated in pollution-intensive industries, the foreign 
investment has more reasonable industrial structure and advanced technology than domestic enterprises and isn’t the 
main pollution sources in Shandong.  
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1. Introduction 
Because of locational advantage and good economic environment, Shandong began to introduce 
foreign investment since reform and opening. The actual use of foreign investment has amounted to 
$84.47 billions as of the end of 2008 and the amount in 2008 is $8.2 b illions, an increase of 10.2% over 
the previous year. The rap id growing of foreign investment has promoted the economic growth and social 
progress of Shandong significantly. At the same time, the dispute about the relationship between foreign 
investment and environmental pollution was brought to the forefront. The impaction of foreign investment 
on Shandong environment and how to coordinate the relation of them has been the focus of attention. 
Walter and Ugelow (1979) argued the fierce competition attracting the foreign investment among less 
developed countries could lower the environment protection standards and then induced the foreign 
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investment transferred to the pollution-intensive industries . In consequence, the less developed countries 
would become the "havens" for the world's dirty industries; this concern has become known as the 
"pollution-haven hypothesis". Baumol and Oates (1986) considered the less developed countries would be 
the concentration area of the world pollution if they willing to carry out the lax environmental standards. 
Zarsky (1999) argued the foreign direct investment affected the macro environmental variables at least in 
six potential ways and the combined affection is negative. The other view is the foreign investment has 
positive effects on the environment of host country. The foreign investors  would bring advanced 
technologies and management experiences to the host country, which can improve the energy efficient 
and the environment in the end. Eskelan and Harrison (2002) are representatives of such viewpoint, they 
found the foreign investment is not only beneficial to the technology progress but also improve the 
environmental welfare of the host country by importing eco-friendly technologies and products. 
In order to confirm if there is “pollution-haven hypothesis” in China, many domestic studies were 
carried out. Xia youfu (1999) proved the pollution tendency the foreign investment using the data of the 
Third National Industrial Census. Pan and Yu  (2005) carried out causality test about the foreign 
investment and pollution and found the increasing foreign investment is one reason of the worsening 
environmental pollution. But Jiang xiaojuan (2007) gave evidence that foreign investment didn’t 
concentrate in the industries that affected the resources and environment extremely  
There is no unanimous conclusion about the relation between the foreign investment and 
environmental pollut ion of the host country. We will study the relat ionship in Shandong next  two parts 
and give the conclusion in the end. 
2. Classification of pollution-intensive industries in Shandong Province 
Because of different study purposes and data sources, the classifications  of pollution-intensive 
industries among different scholars are different. The typical classificat ion is M&W classification, Iron 
and steel, Non-ferrous metals, Industrial chemicals, Pulp and  paper, and Non-metallic  mineral products 
are selected to be “dirty industries” (Mani and wheeler, 1999). Several domestic studies also give 
classification of pollution-intensive industries. 
Table 1. The main waste discharge industries and rank in Shandong 
industry water gas solid industry water gas solid 
Manufacture of paper and paper products 1 7 7 Manufacture of pharmaceuticals 10   
Manufacture of chemicals and chemical 
products 
2 4 5 Manufactures of chemical fiber 11 9  
Manufacture of textiles 3 8  Petroleum and natural gas extraction 12   
Agricultural and sideline foodstuffs 
processing  
4   Non-ferrous metal smelting and 
rolling processing  
13 6 6 
Mining of coal and lignite 5  3 Ferrous metal smelting and rolling 
processing   
14 2 2 
Manufacture of food products 6   Manufacture of leather, fur, feather 
and related products  
15   
Manufacture of beverages 7   Manufacture of non-metallic 
mineral products 
 3 8 
Manufacture of coke, refined petroleum 
and nuclear fuels products  
8 5 9 Mining or non-ferrous metal ores   4 
Electricity and heating power supply 9 1 1 Mining or ferrous metal ores   10 
To determine  the rank of pollut ion-intensive industries, we use detailed  emissions data of every 
industry in 2008. The industries’ emission load proportion is greater than 1% of all industries are listed in 
table 1. There are 15 industries in the column of waste water, 9 in the column of exhaust gas and 10 in the 
Wu xuehua and Li nini / Energy Procedia 5 (2011) 1143–1147 1145
0
5000
10000
15000
20000
25000
30000
 
 
 
 
 
 
199
0
 
 
 
 
 
 
199
2
 
 
 
 
 
 
199
4
 
 
 
 
 
 
199
6
 
 
 
 
 
 
199
8
 
 
 
 
 
 
200
0
 
 
 
 
 
 
200
2
 
 
 
 
 
 
200
4
 
 
 
 
 
 
200
6
 
 
 
 
 
 
200
8 year
m
illi
on
 
do
lla
rs
contract actual
solid wastes. The 18 industries present in the table 1 are defined as the pollution-intensive industries.  
3. Empirical analysis 
3.1 The scale and structure of foreign investment in 
Shandong 
The overall tendency of foreign investment in 
Shandong is upward form 1990. The amount of 
contract and the actual use of foreign capital have 
increased substantially, the contract use of foreign 
capital was $0.23 b illions in 1990 and it has soared 
to $10.15 billions in 2008, about 43 times increased. 
The actual use of foreign capital increased form 
$0.15 billions to $8.20 billions from 1990 to 2008, 
and about 54 times increased (figure 1).     
The actual use of fo reign d irect investment is $8 
202 millions in 2008, $384 millions in the primary  
industry, $5 386 millions in the second industry and $2 432 millions in the tertiary industry, the three 
industries account for 4.68%, 65.66% and 29.65% respectively. If calculat ing the accumulated amount 
from 1979 to 2008, the primary industry attracts 2.95% of the total actual foreign investment. The 
numbers of secondary and tertiary industry are 82.07% and 14.97% separately. Thus it can be seen that 
the secondary industry is the main  direction the foreign investment. The secondary industry consists of 
Mining industry, Manufacturing industry, Construction and Electricity, gas, and water supply. 
Manufacturing industry attracted foreign capital account for 92.24% among the secondary industry in 
2008. When it comes to the period of 1979 to 2008, the figure is 92. 52%. Then we know manufacturing 
industry is the uppermost sector the foreign investment preferred. 
3.3 The output share of pollution- intensive industries in total foreign invested enterprises 
Two indexes are selected to estimate the impact of foreign investment on environmental equality of 
Shandong, one is the production share of the pollution-intensive industries in total output of foreign 
invested enterprises, the other one is the production share of foreign invested enterprises in the same 
industry of Shandong. The formula of the first index as follows:  
The share of pollution-intensive industries in  the total production industrial enterprises above designed 
size is 63.27% in 2008. At the same time, the production of 18 polluted intensive industries ’ invested by 
foreigners, Hong Kong, Macao and Taiwan only accounts for 48.59% of total productio n of all industries 
invested by foreigners, Hong Kong, Macao and Taiwan, the latter figure is 14.68 po ints smaller than the 
first figure. The shares of Agricultural and sideline foodstuffs processing, Manufacture of chemicals and 
chemical products , Manufacture of textiles, Manufacture of food products  and Manufacture of non-
metallic  mineral products  are relat ively h igh, total share of the five industries accounts for about one third 
of gross output of foreign invested enterprises. It can be seen that there may be accompanied by the 
transfer of polluted industries when the foreign investment entered into Shandong, however, from the 
(1)
senterpriseindustrialinvestedforeignofproductiontotalthe
industryoneofsenterpriseinvestedforeignofproductonthe
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Figue 1. Contract and actual foreign investment from 1990 
to 2008 in Shandong 
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aspect of pollution, the industrial structure of foreign investment is more reasonable and advanced, so its 
impact on environment pollution should be weaker than the same industries of Shandong. 
3.4 Production share of foreign invested enterprises in the same industry of Shandong  
Now we turn to the second index, the formula is:   
Table 2. Production share of foreign invested industrial enterprises in the same industry of Shandong 
Industries  Production of 
foreign invested 
enterprises 
(million Yuan) 
Production of all 
enterprises in 
Shandong 
(million Yuan) 
Share of foreign 
invested 
enterprises (%) 
Total industrial sectors 1153547.78 6295852.84 18.32 
Non-pollution-intensive industries 620330.94 2371856.44 25.95  
All pollution-intensive industries 533216.85 3896559.25 14.07  
Manufacture of leather, fur, feather and related products 26936.74 57615.91 46.75  
Agricultural and sideline foodstuffs processing 165755.79 591254.57 28.03  
Manufacture of food products 40301.68 147976.88 27.24  
Manufacture of pharmaceuticals 29944.99 112015.76 26.73  
Manufacture of beverages 16722.24 65142.22 25.67  
Manufacture of paper and paper products 25727.74 151293.25 17.01  
Manufacture of chemicals and chemical products 85136.64 582729.31 14.61  
Manufactures of chemical fiber 1763.88 13185.01 13.38  
Non-ferrous metal smelting and rolling processing 25916.77 201385.40 12.87  
Manufacture of textiles 52318.49 440903.69 11.87  
Manufacture of non-metallic mineral products 35209.46 360182.81 9.78  
Ferrous metal smelting and rolling processing 29626.00 360661.80 8.21  
Electricity and heating power supply 16527.56 212005.67 7.80  
Manufacture of coke, refined petroleum and nuclear fuels products 7739.64 302035.79 2.56  
Mining or ferrous metal ores 40244 2905865 1.38  
Mining of coal and lignite 489.67 184716.39 0.27  
Mining or non-ferrous metal ores 36.30 41103.75 0.09  
Petroleum and natural gas extraction 0 12996695 0 
Detailed figures about the index above are given in the table 2. The production of foreign, Hong Kong, 
Macao and Taiwan invested industrial enterprises in Shandong is 1153547.78 million s Yuan, account for 
18.32% of the aggregate industrial production of Shandong. If examining pollution-intensive industries 
only, the share is 14.07%, which is lower than the average level. The proportions of five industries 
(Manufacture of leather, fur, feather and related products , Agricultural and sideline foodstuffs processing, 
Manufacture of food products , Manufacture of pharmaceuticals  and Manufacture of beverages) are 
relatively high and exceed one forth of the industries ’ production of total province. The proportions of 
Manufacture of paper and paper products, Manufacture of chemicals and chemical products , 
(2)
Shandonginindustrysametheofproducitonaggregate
industryoneofsenterpriseindustrialinvestedforeignofproduction
Shandongofindustrysametheinshare'industriesintensivepollutioninvestedforeign
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Manufactures of chemical fiber, Non-ferrous metal s melting and ro lling processing and Manufacture of 
textiles are all among 10% and 20%, the shares of the other industries are all less than one tenth. 
When it comes to non-pollution-intensive industries, the production share foreign invested industrial 
enterprises in the aggregate production of the province is 25.95%, which is 7.63 points higher than the 
average level and 11.88 points higher than the pollution-intensive industries calculated above. 
The above analysis shows no evidences about the foreign capital over centralized in po llution-intensive 
industries, so we can not conclude the foreign investment is the main or important pollution sources.  
4. Conclusion 
From the two indexes analyzed above, we know the foreign investment  is not concentrated in the 
pollution-intensive industries, the industry structure of foreign investment is more reasonable and 
advanced to the whole industry structure of Shandong. So we can’t give ev idence that the foreign 
investment has more negative effect on the environment than domestic enterprises in Shandong. Zhong 
xin (2010) has compared the efficiency of foreign invested industrial enterprises with domestic 
enterprises in Shandong, and come into conclusion that the former’s efficiency is higher than the latter as 
a whole. The foreign invested enterprises outclass the domestic enterprises on the index of technology 
progress. The more reasonable industry distribution and advanced technology can make us reach the 
initial conclusion that the foreign investment isn’t the main pollution sources. To some extent, foreign 
invested enterprises can promote the technology progress and resource utilizat ion efficiency of domestic 
enterprises through technology spillover, then reduce the pollutant emission level and change the 
worsening tendency of environmental quality. 
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